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(57) Abstract: 

PURPOSE: To form a high-accuracy bump on an 
electronic circuit board and to obtain the electronic 
circuit board in which a connection by a flip-chip 
bonding system can be executed easily by providing a 
plurality of terminals, for connection use, in which a 
low-melting-point metal layer whose volume ratio to a 
high-melting-point metal layer is a specific value or 
higher has been formed on the high-melting-point metal 
layer. 

CONSTITUTION: A plurality of terminals 3, for connection 
use, whose height is at least 20nm and whose flatness at 
their apex is lO^m or lower are formed on conductor 
circuits 2 of an electronic circuit board 10 whose 
coefficient of thermal expansion is 6|i-10"^rC or lower. 
At the electronic circuit board 10, a low-melting-point 
metal layer 3a whose volume ratio to a 
high-melting-point metal layer 3b is 60% or higher is 
formed on the high-melting-point metal layer 3b at each 
of said terminals 3 for connection use. For example, a 
high-melting-point metal layer 3b of 10% tin and 90% 
lead is formed, by an electrolytic plating operation and 
a in a thickness of 40^m, on a conductor circuit 2 
formed so as to be faced with a connecting temninal of 
an 10 chip on a ceramic resin composite board whose 



coefficient of thermal expansion is 3.6ppmrC; it is 
heated at 300°C. Then, a low-melting-point metal layer 
3a of 60% tin and 40% lead is fomied in ^5^m by an 
electrolytic plating operation. 

COPYRIGHT: {C)1991,JPO&Japio 




@^li4^fP^^ (A) ¥3-291950 

o^SUS^ ffl^M*^ ®i>M ¥fi!c3¥(1991)12^24B 

3 11 S 6918-4M 
H 6736-4E 

@^ m ¥2-94484 

@ai li ¥2(1990)4^9 8 

@ai SI A ^exv^^^^a fe^!^:tMm^*fflwr2T@l»ife 



@Int.Cl.* 

H 01 L 21/60 
// H 05 K 3/34 



Iffl « 

1 . » <0 « fti 

B3IS^ftRffl«S^»i- ffttjfe^ « » <D ± c (* a 
it:&<SK»»-^. O«£l±<0fi» 



K ± Iw M D » ^ S^ii^^'^rJ^flcLx }XiZ^m 

ft o 

I C ^ 3^ i « ^0 B <i: <0 fl ft JS 



-289- 



.ri!M^5fi*6 X 1 0-*/r:£AT<0«^lHi»t»« 
(10)O«(*:SK (t) ± ic ii> /I < i t> 2 0 *t m <0 W 

Ticj^is* n/r at8fe«>igt«ffitt^ (3) 

«3C»tt«ffl«^(3) ti. (3b)o 

96J£l±©<ttttjfe&K»(3a)*J^fiRUTn£SC 

^ £ «TfH]KS4S (10)J 
T * * . 



«na¥ 3-291950 (2) 
o T X fii a <o /^ * 1 c ^ -y y c ^ a ^ (c 

i& li L H St .-^ <o ¥ ffl ^< > y fiX L . > ■/ 
<D iBJ 3^ J& A£ * ^ < *^ — IcLTx X Z ^ f 
^ tc 5 S * -l*- *t n (f -t* /r o 

T*So C^^y<Oje^K5S^3xlO-«/ 

-tLT. 4:^ ic *> T li . «^ iHlKII K (10) 
<O*I|»0K(2) ± ic idc * n 6 ^ ffl ^ ^ (3)ti. 

<0 811 A< K« & « (3b)T * o T . C<0iefi4^ 
^ « (3b)<0 3fi S <0 — «P * ^ IMl ^ T ^ fficWj^^ 
IK J» (3a)*< fiSc $ n T <0 T * 4 o laTx 
(C o T S ® IC tit o T « fl^ 4 o 

(10)<Oi»(*lHl«f (2) ± ic S^flc * n fi^ 
»fflttT(3) (1. H <0 to < tt O & K » (3a) <hx 
C<Dfi»A&ff» (3a) J: 0 (3b) 
t1rhm>. C <0 fi M.^ & « » (3a)(i . « I* t T 



-290- 



(5-r>f-g«iT) <o/h®«T/<>y*«j 
fijc L T <> <o A< . fiX -r i 'i:^ II < 0 ^ 

C itt * ft^ T * 5 o 

(3b) i ici> V^r . <0»^cDSS:S(ix il><£ < i 
^ T * 5 o 

Us 20MmiO(>igV^t. «^©Ki£« (10) i 

0 t ¥ L < 'J> nc t . IS iE a ¥ L < <5 < 0 
mmmn^v:!K\i ^ t» V k i o inKfiK 
« (3a) ii . jgaCTI C^'y:^<0«5^t« 

i5iefittj&^K»(3a)<o(*a3&<^tMi 

^ S «l U (Si ± ^ & . :^ * /X Jtt ^ Ii < . xS£ ic 
» J* -r 4 IS fiEffl «T (3) tmrntm < ^ftit. 

vk^\^txrsim<o9&^ izti LxmBtit:^m t u i> o 

ttoT. SiIKfi«jfe^K»(3a)0(^aUs 3 00 

* o 

















o T 


I* 






ffi ff^l ic W fiJ T * i ;&< . » 2 a X il 


» 3 


B 





«IS1¥3-291950 (3) 
(io)*iiHi I c^yzf<r>mBbBnmizft^:^m^ 

Tifei, ttz. (3a)0 » J: o T (1. 

T<£;&>^Tj&^« fficttA&HfB (3a) Oft 

^il]<0«i»;&^JK (3a)U X «K^tcm 

(ci2:*<4«*<s^<nco. £ttf«ttttffi«^(3) 
wtt;SL^K»(3b)<DifijeL<ospffia:jft< i o 

fimXf){y:K^K^t. K*©fiv>ttRffl<S^(3) 

3?<tt»?.»L<^«!ftfi36<fi<. ifc. IC 
^ ^ y ^'<« V^TttO ISftffl AST (3) <!: 

^ LX t t:.mE,{&&i j^^ mm (3a)<0 « , 

» (3b)<D «:« (cjnttre o?6£i±t* 

o^ic. tt*«2<D^Bjilc(iS^;&«^lsIK»«0 

»^J®20R^*<8£ofc^g:{i. . 
r)»Kffi«6 X 1 O-'/IC^T^^m^lHlKX® 
(lO)OiI|(*:®K(2) ±CC^/i< t<>20A*m<DK 

Tlc3{JfiR$ n/:: tltt<Ofi^ttffl«S^ (3) * W i « 
^lH]K««(10)<DtSIS:^&T*-^T. 

X«(l) ±(C««:©«5(2) ^-J^fiSLfcfitx frK 
<o«(*®K(2) ±(cMa85(5) =^ -r 5 ^ :^ ^ (4) 

2(0 3K*(Hl«5(2) ± tc (ft « « » (3b)€- fiR L. 

^ff»(3b)(0II,<$. ^¥7t<tL/rtt^KSttj^^K 
(3b) ± (C ji^««(3a)^i^J5£Lrttff^tt 

^(3) t-f ^ z t^^mti- i>n^^nmwLiio) 



-291- 



X8('^)«- I5EMD»(5) K^H^^mm 
x^<4) L $ i <of^ie t (i 6 

a^XOf^OLyj^i: LTtlx ^^^^ ««« 



?§ fill ¥3-291350 (4) 
(fs iPffiWfllfil-J^iiffiflJDX. ^EW»«ailiJ: 
S#y^ >>/»1X*4V^(1. :/U^»lcJ:^»to 

4f^lt<0i^ic. ||5Ev^^(0 A<«»**0K<2) 
9 f ^ *f 0 T < . lil 12 » i* )Sl & K » (3b) 

ttgft^co/raficH^iLv^DaX^&w. t*iTi>sjiffi 

Til. ^tf icfajottaa^^rJ^fiR-r « fcJ6icfi)ttt 
xg(*)ti. igE^ ;^ ^' (4) ^»at/r*iT. 

(4)^-Mt^L/:o^fitt.'#.&K»(3a)^J^iac 

■r s x s * 5 o 

d& o T . 1. 0 BBOff ❖icpiiyi^sweaic J; o 

C<0»tt(l) <0±T»cO. lmB<0/fv^^ 

^«Li^^icff$ 1 8 u m <D mm 'S: ti ^ 

T S o 

ntsi-t ^ ^ o it mi^\s\^ it) *j^fiSti-^o -tcofit. 

292- 



oMa»(5) , oTtt 1 o«-«8 

hiiili;40^mo»*r}tJfiEL 

«tt. 3. 4;«mi<t»3xK*«i55<«m-C*o 

B> ,+Cj;,T«6O9(;-«S40X;®i|iffl« 
(fi (3a)) «• 1 5 /i m»lE L fc. c: n 

;&Ji£ffll(3b)) (:«LT.I^11096K*A:i 



«fi,1 ¥3-291950 (5) 
3 9 X 1 0 • // m •« fil* A* ffl ■ <3*>*^ 1^ * 

n . 

3 7 9fii«l Cffltt«7fib«<ftt*''^*'=' 

2S1C-1500». S^a-100»^ 
-65-0 - 1 soot*. Sfi-1 00»0>&OfJ- 

* OD <a o IS tfi « R «: K « 
*i|iBa)B(3b)«j' ■>+B**5 «mt 



25iLfca^ (^K5WI2) . <S«;&*ffl» (3«) 



-293- 



¥3-291950 (6) 



& 1 





(ppmA:) 


ium) 


ra) 


w- m 
m X 
m m 


(u m) 




(96) 


®/397ii 


(t<H) 






3. 6 


5 5 


3. 4 




1 5 




12 0 


0 


>2000 


- 




3. 6 


5 6 


3, 2 




2 5 




2 4 0 


0 


>2000 






7. 0 


5 8 


2. 9 




1 3 




12 0 


0 


278 






3. 6 


7 7 


1 8 


m 


X 4 


w 


10 0 




730 


»r«:ffi 7 30 




3. € 


1 3 


4. 5 




1 3 




7 0 0 


>'I-^ 318 


>2000 






3. 6 


5 7 


3. 5 




5 




2 5 


mm 22 


539 


frlg^FS 5 39 
i^-f 5^/UTl®JS 




3. 6 


5 4 


5 4 




1 7 




13 0 


0 


>2000 


5/379 fiajtai^ 

2/379 «^lXtl. 
JEi^OK 



C ^ <0 J«F m ) 

(i. r^K5Ht56xiO-«/1CEiTo«^|HiKi£ 
e<08?«:|s]K±lcii>n£< i 45 2 0 //m<D^$^^ 

±(C«:«itd<^Ki«»j^^JR»*CjfLT6096ei 

)K± <o ^ a t L T 5 o 



^ iHl K S ^ II . . ft i£ o ft ^ HI 1^ -c :^ S 

* * (rMl ffi S « s ^ t < li . :^ K as « T * 5 
K5g4s6 X 1 0 -•/X:CiTiO«^0KS«<O3?(* 

I5IK±tCii>n£< it20Aim<0Sfdt«:^-^-ii^ 



-294- 



«fi3¥3-291H50 (7) 



4 CO -C * S o 

^ <D tSS ?8 

^ K )i . 4 V ;^ ^ X 5 M □ » o 

^ £1 ± 

« 4 B 





-295- 



